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Pend Oreille River Assessed ReachPend Oreille River Assessed Reach
Assessment Unit = Assessment Unit = ““Pend Oreille River near Murphy Bay, Pend Oreille River near Murphy Bay, 

ID17010214PN002_08ID17010214PN002_08””



Pend Oreille River Sampled ExtentPend Oreille River Sampled Extent



Pend Oreille River Sampled ExtentPend Oreille River Sampled Extent

TSWQC SitesTSWQC Sites



Washington DOE Water Quality Washington DOE Water Quality 
Monitoring Station 62A150Monitoring Station 62A150

Pend Oreille River at Newport, WAPend Oreille River at Newport, WA

Streamflow and dissolved oxygen since 7/29/1959Streamflow and dissolved oxygen since 7/29/1959
Streamflow, dissolved oxygen, and total phosphorus since 10/7/19Streamflow, dissolved oxygen, and total phosphorus since 10/7/197575
Out of 451 dissolved oxygen samples, only five violate WashingtoOut of 451 dissolved oxygen samples, only five violate Washingtonn’’s s 
water quality standard of 8.0 mg/L (Idahowater quality standard of 8.0 mg/L (Idaho’’s standard is 6.0 mg/L)s standard is 6.0 mg/L)

12/16/1965 0:00 7.6
8/4/1981 8:00 15400 7.9 0.01

10/7/1987 8:35 24600 6.8 0.01
8/4/1998 6:05 26100 7.9 0.01 U
8/7/2007 7:45 8170 7.93 0.0033

date time
FLOW OXYGEN TP_P TP_P_ICP
(CFS) (mg/L) (mg/L) (mg/L)



Washington DOE Water Quality Washington DOE Water Quality 
Monitoring Station 62A150Monitoring Station 62A150

Pend Oreille River at Newport, WAPend Oreille River at Newport, WA

WA DOEWA DOE’’s Water Quality Index scores for total phosphorus at this sites Water Quality Index scores for total phosphorus at this site

1992 96
1993 100
1994 93
1995 93 Scores of less than 40 = poor
1996 100 40 through 79 = moderate
1997 51 80 through 100 = good
1998 50
1999 84 Water Quality Index methodology
2000 98 based on WAC 173-201A 
2001 96 for numeric criteria and relative to 
2002 95 expected conditions in a given
2003 91 ecoregion for narrative standards
2004 100
2005 100
2006 100
2007 100

Water Quality Index Score
Total Phosphorus



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

from WA DOE Data at 62A150from WA DOE Data at 62A150

Conversion from concentration to load

x milligram  y cubic feet  (60·60·24) seconds 28.317 liters   2.205x10-6 pounds

liters             second               day 1 cubic foot     1 milligram



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

from WA DOE Data at 62A150from WA DOE Data at 62A150
Average TP WA DOE WQI Score

Year load (lb/day) for total phosphorus
1975 1,900
1976 3,896
1977 1,867
1978 2,716
1979 3,508
1980 4,139
1981 2,963
1982 3,569
1983 2,722
1984 4,730
1985 4,221
1986 2,710
1987 1,384
1988 953
1989 2,201
1990 1,469
1991 1,836
1992 913 96
1993 1,342 100
1994 1,157 93
1995 1,429 93
1996 1,966 100
1997 8,953 51
1998 3,970 50
1999 1,897 84
2000 1,328 98
2001 931 96
2002 1,395 95
2003 1,279 91
2004 383 100
2005 472 100
2006 692 100
2007 528 100

Pend Oreille River at Newport, WA
Annual average daily total phosphorus load

Existing Load
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Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

from WA DOE Data at 62A150from WA DOE Data at 62A150
Pend Oreille River at Newport, WA

Average Monthly Daily Total Phosphorus Load 1992 - 2006
Existing Load
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Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

Target EvaluationTarget Evaluation

Pend Oreille Lake Pend Oreille Lake nearshorenearshore nutrient TMDL target = nutrient TMDL target = 
9 9 µµg/L average and 12 g/L average and 12 µµg/L instantaneousg/L instantaneous

Applicable to:Applicable to:
Water level 52 feet or lessWater level 52 feet or less
Nonpoint sourcesNonpoint sources



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

from WA DOE Data at 62A150from WA DOE Data at 62A150
Existing Load Target

1975 1,900 1,459
1976 3,896 1,674
1977 1,867 1,248
1978 2,716 1,369
1979 3,508 1,238
1980 4,139 1,115
1981 2,963 1,394
1982 3,569 1,297
1983 2,722 1,252
1984 4,730 1,130
1985 4,221 1,009
1986 2,710 1,377
1987 1,384 885
1988 953 771
1989 2,201 1,020
1990 1,469 1,307
1991 1,836 1,320
1992 913 762
1993 1,342 1,190
1994 1,157 944
1995 1,429 1,119
1996 1,966 1,630
1997 8,953 1,808
1998 3,970 1,077
1999 1,897 1,260
2000 1,328 1,150
2001 931 657
2002 1,395 1,188
2003 1,279 984
2004 383 952
2005 472 1,044
2006 692 1,263
2007 528 1,112

Average TP load (lb/day)

Pend Oreille River at Newport, WA
Existing Load compared to 9 µg/L Total Phosphorus Target Load
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1975-1998 TP_P Average 0.02021
1999-2003 TP_PInline Average 0.01163
2003-2007 TP_P_ICP Average 0.00405



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

from WA DOE Data at 62A150from WA DOE Data at 62A150
Sources of UncertaintySources of Uncertainty

WatershedWatershed
11,217 km11,217 km22

Average Target Average Target 
Load = 1,182 lb/dayLoad = 1,182 lb/day

WatershedWatershed
7,870 km7,870 km22, 70% of the size of , 70% of the size of 
the larger watershed, average the larger watershed, average 
target load = 827 lb/daytarget load = 827 lb/day



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

TP Flow Load TP Flow Load
mg/L mgd lb/day mg/L gpd lb/day

1/2/2007 2.22 4.3 80 4.5 240000 9
2/6/2007 3.54 2.3 68
3/6/2007 1.59 5 66
4/3/2007 1.55 3.2 41 TP Flow Load
5/1/2007 3.84 1.9 61 mg/L gpd lb/day
6/5/2007 3.72 1.9 59 3.5 45000 1
7/3/2007 4.26 1.8 64
8/8/2007 1.93 2.5 40
9/4/2007 1.87 2.7 42 TP Flow Load

10/2/2007 2.81 2.1 49 mg/L gpd lb/day
11/27/2007 4.22 1.6 56 4.5 30000 1
12/4/2007 1.89 6 95

Average 60
1/8/2008 2.82 3.2 75 TP Flow Load
2/5/2008 3.01 2.2 55 mg/L gpd lb/day
4/8/2008 0.96 6.5 52 4.5 270 0.01
5/6/2008 1.72 2.0 29
6/3/2008 3.4 3.3 94
7/1/2008 3.93 2.1 69
9/2/2008 3.65 2.0 61

10/14/2008 4.52 2.1 79
Average 62

mg/L = milligrams per liter
mgd = million gallons per day
gpd = gallons per day
lb/day = pounds per day

Proposed Southside WWTP

Dover WWTP

Sandpoint WWTP Priest River WWTP

Albeni Falls Dam

Pend Oreille River at Newport, WA
Existing Load compared to 9 µg/L Total Phosphorus Target Load

2004 - 2007
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Average streamflow Average streamflow 
USGS USGS gaginggaging station = station = 
25,600 25,600 cfscfs
Average load 2004Average load 2004--2007 2007 
= 519 lbs/day.= 519 lbs/day.

Average streamflow Average streamflow 
WWTPsWWTPs = 4.6 = 4.6 cfscfs
Average load 72 Average load 72 
pounds per day.pounds per day.



Pend Oreille RiverPend Oreille River
Preliminary Nutrient Load AnalysisPreliminary Nutrient Load Analysis

However:However:
Dissolved oxygen does not violate water quality standardsDissolved oxygen does not violate water quality standards
ChlorophyllChlorophyll--a data in the assessment unit range from 1a data in the assessment unit range from 1--2.6 2.6 µµg/Lg/L

less than 10 less than 10 µµg/L supports primary contact recreational uses (g/L supports primary contact recreational uses (RaschkeRaschke 1993).1993).
ChlorophyllChlorophyll--a data range shows a data range shows oligotrophicoligotrophic statestate

Pend Oreille River at Newport, WA
Existing Load compared to 9 µg/L Total Phosphorus Target Load
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RaschkeRaschke 1993. Guidelines for assessing and predicting 1993. Guidelines for assessing and predicting eutrophicationeutrophication status of small southeastern status of small southeastern 
Piedmont impoundments. US EPA, Athens, GA.Piedmont impoundments. US EPA, Athens, GA.



Pend Oreille RiverPend Oreille River
Water Quality DataWater Quality Data

Most of the other water quality data was collected in 2004Most of the other water quality data was collected in 2004
POR by TetraPOR by Tetra--TechTech
PDO by Idaho DEQPDO by Idaho DEQ
Sites 2 through 6 by TSWQCSites 2 through 6 by TSWQC



Pend Oreille RiverPend Oreille River
TrophicTrophic Category AnalysisCategory Analysis

Data ranges:
2.3 to 20 mg/m^3 with 62A150
5 to 20 mg/m^3 without 62A150

Probability distribution curve for average phosphorus



Pend Oreille RiverPend Oreille River
TrophicTrophic Category AnalysisCategory Analysis

Data Range
1 to 2.6 mg/m^3

Probability distribution curve for the average chlorophyll a :



Pend Oreille RiverPend Oreille River
TrophicTrophic Category AnalysisCategory Analysis

VollenweiderVollenweider model relates algal biomass to total phosphorus model relates algal biomass to total phosphorus 
input rates, mean water depth, and outflow (input rates, mean water depth, and outflow (VollenweiderVollenweider, 1976), 1976)
In this model, lakes show a sigmoid relationship between the logIn this model, lakes show a sigmoid relationship between the log
of chlorophyll a and the log of total phosphorus dataof chlorophyll a and the log of total phosphorus data

Vollenweider. R.A. 1976. Advances in defining critical loading levels of phosphorus in lake eutrophication.  Mem. 1st Ital. 
Idrobiol. 33:53-83. in:  Correl, D.L. 1998. The role of phosphorus in the eutrophication of receiving waters: a review. J. Environ. 
Qual. 27:261-266.

log Chla vs. log TP
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Pend Oreille RiverPend Oreille River
Reservoir evaluationReservoir evaluation

Phosphorus and chlorophyll a ratios not lakePhosphorus and chlorophyll a ratios not lake--likelike
Water residence time at Water residence time at AlbeniAlbeni Falls dam is 2 Falls dam is 2 –– 12 days12 days

Modified from Kimmel and Modified from Kimmel and GroegerGroeger, Lake and Reservoir Management, EPA 440/5, Lake and Reservoir Management, EPA 440/5--8484--001 (1984)001 (1984)



Pend Oreille RiverPend Oreille River
Reservoir evaluationReservoir evaluation

Modified from Kimmel and Modified from Kimmel and GroegerGroeger, Lake and Reservoir Management, EPA 440/5, Lake and Reservoir Management, EPA 440/5--8484--001 (1984)001 (1984)



Pend Oreille RiverPend Oreille River
Reservoir evaluationReservoir evaluation



Pend Oreille RiverPend Oreille River
Target AnalysisTarget Analysis

What is an appropriate target for an What is an appropriate target for an 
oligotrophicoligotrophic, , riverineriverine reservoir?reservoir?

Reference reachesReference reaches
Modeling Modeling 
EcoregionEcoregion
GuidanceGuidance



Pend Oreille RiverPend Oreille River
Target AnalysisTarget Analysis

What is an appropriate target for an 
oligotrophic, riverine reservoir?

Reference reaches
Modeling Modeling 
Ecoregion
Guidance

Pend Oreille River
Assessment Unit ID17010214PN002_08

Grab Samples 2004
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Pend Oreille RiverPend Oreille River
Target AnalysisTarget Analysis

What is an appropriate target for an 
oligotrophic, riverine reservoir?

Reference reaches
Modeling Modeling 
Ecoregion
Guidance



Pend Oreille RiverPend Oreille River
Target AnalysisTarget Analysis

What is an appropriate target for an 
oligotrophic, riverine reservoir?

Reference reaches
Modeling
EcoregionEcoregion
Guidance



Pend Oreille RiverPend Oreille River
Target AnalysisTarget Analysis

What is an appropriate target for an 
oligotrophic, riverine reservoir?

Reference reaches
Modeling
Ecoregion
GuidanceGuidance


